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(54) ACTIVATED CARBON ADSORBING APPARATUS 

(57)Abstract: 

PURPOSE: To improve the adsorption rate and adsorption 
capacity and keep adsorption efficiency for a long duration by 
providing an adsorption tank to store a mixed slurry, a 
supplying pipe of water to be treated, a membrane separation 
unit, a sucking pump, an air bubbling pipe, and a blower 
communicating with the air bubbling pipe. 
CONSTITUTION: Regarding an activated carbon adsorbing 
apparatus, air 24 is supplied to an air bubbling pipe 21 by a 
blower 23 to carry out aeration of a mixed slurry consisting of 
water to be treated 14 and activated carbon powder 15 stored in 
the inside of an adsorption tank 11. Uprising stirring current 
generated by the air lifting function of the aerating air 24 
ascends the mutual gaps of membrane modules and thus 
circulating current is generated in the tank 1 1 wherein the 
current consists of upward current flowing upward from down 
side in the inside of a membrane separation unit 16 and 
downward current flowing downward from upper side in the 
outside of the membrane separation unit 16. While the mixed 
slurry 12 in the adsorption tank 1 1 whirls by circulating current, 
COD of the water to be treated 14 is removed and water is 
decolored by adsorption by the activated carbon powder 15. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**'** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Activated-charcoal-absorption equipment characterized by having the adsorption tub which stores 
the mixed slurry of processed water and powdered activated carbon, the supply pipe which supplies processed 
water to an adsorption tub, the membrane-separation unit immersed and prepared in the adsorption tub, the 
suction pump infixed in the siphon which is open for free passage to a membrane-separation unit, the powder 
trachea arranged in the pars-basilaris-ossis-occipitalis side of an adsorption tub, and the blower which is open 
for free passage through an airpipe to a powder trachea. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the activated-charcoal-absorption equipment which performs 

water treatment using powder-like activated carbon. 

[0002] 

[Description of the Prior Art] Activated-charcoal-absorption equipment as shown in drawing 3 in order to 
remove processed underwater COD, a chromaticity, etc. in water treatment conventionally for example, was 
used. In the configuration of drawing 3 , processed water 3 was supplied in the tub from the supply pipe 2 
which carries out opening to the upper part of the adsorption tub 1, and when making it flow down through the 
activated carbon layer 4 which formed processed water 3 in the tub and passing the activated carbon layer 4, 
adsorption treatment was carried out with the granular active carbon which filled up the activated carbon layer 
2 with COD in processed water 3, the chromaticity, etc. And the processed water 5 which passed the 
activated carbon layer 4 was taken out through the exhaust pipe 6 which carries out opening to the bottom of 
the tank section. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, it is known that a rate of adsorption and adsorption 
capacity will improve, so that the particle diameter is small, and the activity of powdered activated carbon of 
activated carbon is desirable. However, in the above-mentioned conventional configuration, when there was a 
limitation in the particle diameter which can be held in the activated carbon layer 4 and the activated carbon 
layer 4 was filled up with powdered activated carbon, there was a problem to which powdered activated 
carbon flows out out of a tub, and adsorption effectiveness falls for a short period of time with treated water 5. 
for this reason, the conventional configuration -- setting - granular active carbon — not using it - in order not 
to obtain but to pull up a throughput, while increasing the volume of the activated carbon layer 4, the adsorption 
tub 1 needed to be enlarged and there was a problem from reservation of a site, or the point of costs. 
[0004] This invention solves the above-mentioned technical problem, and powdered activated carbon is 
thrown in in an adsorption tub, and it aims at offering the activated-charcoal-absorption equipment which can 
perform water treatment, preventing runoff out of the tub of powdered activated carbon. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the activated- 
charcoal-absorption equipment of this invention The adsorption tub which stores the mixed slurry of processed 
water and powdered activated carbon, and the supply pipe which supplies processed water to an adsorption 
tub, It considers as the configuration equipped with the membrane-separation unit immersed and prepared in 
the adsorption tub, the suction pump infixed in the siphon which is open for free passage to a membrane- 
separation unit, the powder trachea arranged in the pars-basilaris-ossis-occipitalis side of an adsorption tub, 
and the blower which is open for free passage through an airpipe to a powder trachea. 
[0006] 

[Function] By the above-mentioned configuration, air is supplied to a powder trachea through an airpipe by the 
blower, and aeration of the air is carried out into the mixed slurry in an adsorption tub from a powder trachea. 
Adsorption treatment of processed underwater COD and a chromaticity is carried out with powdered 
activated carbon, making it circle in the mixed slurry in an adsorption tub by the lifting stirring style which 



occurs according to the airlift operation of air which carried out aeration. 

[0007] On the other hand, supplying processed water in an adsorption tub continuously from a supply pipe, 
solid liquid separation of the mixed slurry is carried out with a membrane-separation unit, and it takes out with a 
suction pump through the siphon by using as treated water the transparency liquid which penetrated the 
filtration membrane. The powdered activated carbon adhering to a film surface is made to exfoliate by the lifting 
stirring style in a tub, and is made to mix into a mixed slurry again at this time. 

[0008] Therefore, since it can ** if runoff out of the tub of powdered activated carbon is prevented and only 
treated water is taken out out of a tub by filtering the powdered activated carbon in ah adsorption tub, while 
being able to aim at improvement in a rate of adsorption and adsorption capacity by the activity of powdered 
activated carbon, the adsorption capacity of activated carbon can be used effectively for the maximum, and 
adsorption effectiveness can be maintained over a long period of time. 
[0009] 

[Example] Hereafter, one example of this invention is explained based on a drawing. In drawing 2 , the mixed 
slurry 12 is stored in the interior of the adsorption tub 1 1 from drawing 1 , and the mixed slurry 12 is the 
mixture of the processed water 14 supplied from a supply pipe 13, and the powdered activated carbon 15 
separately thrown into the adsorption tub 1 . 

[00 10] The membrane-separation unit 16 is immersed in the interior of the adsorption tub 1 1, between film 
surfaces, two or more membrane modules 17 which have film, such as ultrafiltration membrane, are set, and the 
membrane-separation unit 16 arranges a suitable gap for them to parallel in the vertical direction. Moreover, the 
transparency liquid flow channel of each membrane module 17 is open for free passage to the siphon 18, and 
the siphon 1 8 is open for free passage to the treated water tub 20 through the suction pump 19 infixed on the 
way. 

[00 1 1] It was located in the pars basilaris ossis occipitalis of the adsorption tub 1 1 under the membrane- 
separation unit 16, the powder trachea 21 is arranged, and the blower 23 is connected to the powder trachea 
2 1 through an airpipe 22. Hereafter, the operation in the above-mentioned configuration is explained. Air 24 is 
supplied to the powder trachea 21 through an airpipe 22 by the blower 23, and aeration of the air 24 is carried 
out into the mixed slurry 12 which piles up in the interior of the adsorption tub 1 1 from the powder trachea 2 1 . 
The lifting stirring style which occurs according to the airlift operation of air 24 which carried out aeration goes 
up the mutual gap of a membrane module 17, and makes in a tub the circulating flow which consists of a 
bottom counterflow which turns caudad the exterior of a counterflow when turning the interior of the 
membrane-separation unit 16 to the upper part from a lower part and flowing, and the membrane-separation 
unit 16 from the upper part, and flows. Adsorption treatment of COD and the chromaticity in processed water 
14 is carried out with powdered activated carbon 15, making it circle in the mixed slurry 12 in the adsorption 
tub 1 1 by this circulating flow. 

[00 12] On the other hand, solid liquid separation of the mixed slurry 12 is carried out with the membrane- 
separation unit 16, supplying processed water 14 in the adsorption tub 1 1 continuously from a supply pipe 13. 
And it stores in ejection and the treated water tub 20 with a suction pump 19 through the siphon 1 8 by using as 
treated water 25 the transparency liquid which penetrated the filtration membrane of the membrane-separation 
unit 16. Moreover, the powdered activated carbon 15 adhering to the film surface of each filtration membrane 
module 17 makes the mutual gap of a membrane module 17 exfoliate by the flowing lifting stirring style, and is 
made to mix into the mixed slurry 12 again. 

[0013] When the powdered activated carbon 15 in a tub is exhausted and adsorption capacity falls, the mixed 
slurry 12 in the adsorption tub 1 1 is sampled, and new powdered activated carbon 15 is thrown in. Therefore, 
miniaturization of equipment can be attained while being able to aim at improvement in a rate of adsorption and 
adsorption capacity using powdered activated carbon 15 in the condition of preventing runoff out of the tub of 
powdered activated carbon 1 5, and holding powdered activated carbon 1 5 certainly in a tub by filtering the 
powdered activated carbon 15 in the adsorption tub 1 1 in the membrane-separation unit 16, since it can ** if 
only treated water 25 is taken out out of a tub. Moreover, the adsorption capacity of powdered activated 
carbon 15 can be used effectively for the maximum, adsorption effectiveness can be maintained over a long 
period of time, and a running cost can be reduced by the cutback of the amount of the activated carbon used. 
[0014] 

[Effect of the Invention] Since according to this invention only treated water is taken out out of a tub and 



powdered activated carbon can be certainly held in an adsorption tub by filtering powdered activated carbon 
with a membrane-separation unit, and preventing runoff out of the tub of powdered activated carbon as stated 
above, it becomes usable [ powdered activated carbon ] and improvement in a rate of adsorption and 
adsorption capacity can be aimed at. Moreover, the adsorption capacity of activated carbon can be used 
effectively for the maximum, and adsorption effectiveness can be maintained over a long period of time. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the activated-charcoal-absorption equipment which performs 
water treatment using powder-like activated carbon. 
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PRIOR ART 



[Description of the Prior Art] Activated-charcoal-absorption equipment as shown in drawing 3 in order to 
remove processed underwater COD, a chromaticity, etc. in water treatment conventionally for example, was 
used. In the configuration of drawing 3 , processed water 3 was supplied in the tub from the supply pipe 2 
which carries out opening to the upper part of the adsorption tub 1 , and when making it flow down through the 
activated carbon layer 4 which formed processed water 3 in the tub and passing the activated carbon layer 4, 
adsorption treatment was carried out with the granular active carbon which filled up the activated carbon layer 
2 with COD in processed water 3, the chromaticity, etc. And the processed water 5 which passed the 
activated carbon layer 4 was taken out through the exhaust pipe 6 which carries out opening to the bottom of 
the tank section. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention only treated water is taken out out of a tub and 
powdered activated carbon can be certainly held in an adsorption tub by filtering powdered activated carbon 
with a membrane-separation unit, and preventing runoff out of the tub of powdered activated carbon as stated 
above, it becomes usable [ powdered activated carbon ] and improvement in a rate of adsorption and 
adsorption capacity can be aimed at. Moreover, the adsorption capacity of activated carbon can be used 
effectively for the maximum, and adsorption effectiveness can be maintained over a long period of time. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Generally, it is known that a rate of adsorption and adsorption 
capacity will improve, so that the particle diameter is small, and the activity of powdered activated carbon of 
activated carbon is desirable. However, in the above-mentioned conventional configuration, when there was a 
limitation in the particle diameter which can be held in the activated carbon layer 4 and the activated carbon 
layer 4 was filled up with powdered activated carbon, there was a problem to which powdered activated 
carbon flows out out of a tub, and adsorption effectiveness falls for a short period of time with treated water 5. 
for this reason, the conventional configuration setting -- granular active carbon ~ not using it - in order not 
to obtain but to pull up a throughput, while increasing the volume of the activated carbon layer 4, the adsorption 
tub 1 needed to be enlarged and there was a problem from reservation of a site, or the point of costs. 
[0004] This invention solves the above-mentioned technical problem, and powdered activated carbon is 
thrown in in an adsorption tub, and it aims at offering the activated-charcoal-absorption equipment which can 
perform water treatment, preventing runoff out of the tub of powdered activated carbon. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the activated- 
charcoal-absorption equipment of this invention is characterized by providing the following. The adsorption tub 
which stores the mixed slurry of processed water and powdered activated carbon The supply pipe which 
supplies processed water to an adsorption tub The membrane-separation unit immersed and prepared in the 
adsorption tub The blower which is open for free passage through an airpipe to the suction pump infixed in the 
siphon which is open for free passage to a membrane-separation unit, the powder trachea arranged in the 
pars-basilaris-ossis-occipitalis side of an adsorption tub, and a powder trachea 
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OPERATION 



[Function] By the above-mentioned configuration, air is supplied to a powder trachea through an airpipe by the 
blower, and aeration of the air is carried out into the mixed slurry in an adsorption tub from a powder trachea. 
Adsorption treatment of processed underwater COD and a chromaticity is carried out with powdered 
activated carbon, making it circle in the mixed slurry in an adsorption tub by the lifting stirring style which 
occurs according to the airlift operation of air which carried out aeration. 

[0007] On the other hand, supplying processed water in an adsorption tub continuously from a supply pipe, 
solid liquid separation of the mixed slurry is carried out with a membrane-separation unit, and it takes out with a 
suction pump through the siphon by using as treated water the transparency liquid which penetrated the 
filtration membrane. The powdered activated carbon adhering to a film surface is made to exfoliate by the lifting 
stirring sty le in a tub, and is made to mix into a mixed slurry again at this time. 

[0008] Therefore, since it can * * if runoff out of the tub of powdered activated carbon is prevented and only 
treated water is taken out out of a tub by filtering the powdered activated carbon in an adsorption tub, while 
being able to aim at improvement in a rate of adsorption and adsorption capacity by the activity of powdered 
activated carbon, the adsorption capacity of activated carbon can be used effectively for the maximum, and 
adsorption effectiveness can be maintained over a long period of time. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on a drawing. In drawing 2 , the mixed slurry 
12 is stored in the interior of the adsorption tub 1 1 from drawing 1 , and the mixed slurry 12 is the mixture of the 
processed water 14 supplied from a supply pipe 13, and the powdered activated carbon 15 separately thrown into 
the adsorption tub 1 . 

[0010] The membrane-separation unit 16 is immersed in the interior of the adsorption tub 1 1, between film surfaces, 
two or more membrane modules 17 which have film, such as ultrafiltration membrane, are set, and the membrane- 
separation unit 16 arranges a suitable gap for them to parallel in the vertical directioa Moreover, the transparency 
liquid flow channel of each membrane module 17 is open for free passage to the siphon 18, and the siphon 18 is 
open for free passage to the treated water tub 20 through the suction pump 19 infixed on the way. 
[001 1] It was located in the pars basilaris ossis occipitalis of the adsorption tub 1 1 under the membrane-separation 
unit 16, the powder trachea 2 1 is arranged, and the blower 23 is connected to the powder trachea 2 1 through an 
airpipe 22. Hereafter, the operation in the above-mentioned configuration is explained. Air 24 is supplied to the 
powder trachea 2 1 through an airpipe 22 by the blower 23, and aeration of the air 24 is carried out into the mixed 
slurry 12 which piles up in the interior of the adsorption tub 1 1 from the powder trachea 2 1 . The lifting stirring style 
which occurs according to the airlift operation of air 24 which carried out aeration goes up the mutual gap of a 
membrane module 17, and makes in a tub the circulating flow which consists of a bottom counterflow which turns 
caudad the exterior of a counterflow when turning the interior of the membrane-separation unit 16 to the upper part 
from a lower part and flowing, and the membrane-separation unit 16 from the upper part, and flows. Adsorption 
treatment of COD and the chromaticity in processed water 14 is carried out with powdered activated carbon 15, 
making it circle in the mixed slurry 12 in the adsorption tub 1 1 by this circulating flow. 

[00 12] On the other hand, solid liquid separation of the mixed slurry 12 is carried out with the membrane-separation 
unit 16, supplying processed water 14 in the adsorption tub 1 1 continuously from a supply pipe 13. And it stores in 
ejection and the treated water tub 20 with a suction pump 19 through the siphon 18 by using as treated water 25 the 
transparency liquid which penetrated the filtration membrane of the membrane-separation unit 16. Moreover, the 
powdered activated carbon 15 adhering to the film surface of each filtration membrane module 17 makes the mutual 
gap of a membrane module 17 exfoliate by the flowing lifting stirring style, and is made to mix into the mixed slurry 
12 again. 

[0013] When the powdered activated carbon 15 in a tub is exhausted and adsorption capacity falls, the mixed slurry 
12 in the adsorption tub 1 1 is sampled, and new powdered activated carbon 15 is thrown in. Therefore, 
miniaturization of equipment can be attained while being able to aim at improvement in a rate of adsorption and 
adsorption capacity using powdered activated carbon 15 in the condition of preventing runoff out of the tub of 
powdered activated carbon 1 5, and holding powdered activated carbon 1 5 certainly in a tub by filtering the 
powdered activated carbon 15 in the adsorption tub 1 1 in the membrane-separation unit 16, since it can ** if only 
treated water 25 is taken out out of a tub. Moreover, the adsorption capacity of powdered activated carbon 15 can 
be used effectively for the maximum, adsorption effectiveness can be maintained over a long period of time, and a 
running cost can be reduced by the cutback of the amount of the activated carbon used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the whole activated-charcoal-absorption equipment sectional view in one example of this 
inventioa 

[Drawing 21 It is the sectional view of the membrane-separation unit in this example. 
[Drawing 31 It is the sectional view of conventional activated-charcoal-absorption equipment. 
[Description of Notations] 

1 1 Adsorption Tub 

12 Mixed Slurry 

14 Processed Water 

15 Powdered Activated Carbon 

16 Membrane-Separation Unit 

18 Siphon 

19 Suction Pump 

20 Treated Water Tub 

2 1 Powder Trachea 

22 Airpipe 

23 Blower 

24 Air 

25 Treated Water 
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[Translation done,] 
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